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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a natural emphasis image by hardly 
receiving local fluctuation in an image signal in the case of applying 
emphasis processing to an image signal. 

SOLUTION: A variance arithmetic means 12 obtains a variance of an original 
image signal Sorg, a smoothing means 13 smoothes the variance to smooth an 
isolated very small signal fluctuation such as a radiant ray noise and the 
image signal in which a comparatively high frequency component (Sorg-Sus) 
is emphasized in the original image signal Sorg is obtained according to 
equation of Sproc=Sorg+.beta.X(Sorg-Sus) by using the emphasis coefficient 
.beta. depending on the variance after smoothing. 



Japanese (AwexawA. patent $Mn- \4Q ■ <\ (t^T^A I^K-j 



mu*mmf? <j p> « 2 > ^ H h# Bt ^ w (a > 



<5i)inta. e s^ire frnwrn^ 

G 0 6 T 5/20 
H0 4N 1/40 



(ll)#fffcbBS&08## 

#HfW9 -91421 

(43)&WB 9 if (1997) 4 J! 4 B 



F I . Sffi^@^f 

G 0 6 F 15/68 4 1 0 

H0 4N 1/40 10 1Z 



IS**©«C8 OL 9 H) 



(21)fflK#^ 


*JK¥7 -250855 


(7DM1SA 


000005201 












¥^7^(1995)9^288 




#^;nmffij£ffiTt*?S2io#flii 






(72)|glJ|# 










ff^;iliR£ffi±f|5MfiE"IT^798#as ^ 














(74)ft3A 





(54) H£B!31#£:fc«J:tfgB 



(57) BSft] 

a. 

ft^Sorg ^%ammmUOS!» (Sorg -Sus) 
*S«H**ifeH»fll*«:* (l) i:b^ot#S„ 
Sproc=Sorg + 0x (Sorg -Sus) 
(1) 



s 

Jffi 



IN 
K 

I 

D 




to- 



( 2 ) 



ftM¥9-9 142 1 



BW&S 1 ] lH**3?r* V ^HB»»# Sorg © 

fn^mmm^^ iz*j& ^tamm?* s us * 

Sproc=Sorg +/3 X (Sorg 
cov ^Tm^©v;^{r#j&L/c¥^£*©34MT? 

** - i *%mitirz>m#m 1 lass©®^?!;^ 

Sproc=Sorg + /S x (Sorg 
buIE* U S*h*WM» S org (DffmtfdWM. V7, ^ (I 

mmm, 

So 

Sproc=Sorg +/3 X (Sorg 
«C*lBlfcfS#Sproc*CiQft1-6t,(OA«j9JP>nTVN«. C 
z.~08 {i^ - y S*M«iWa* S org (HW k UTte^S 

Sus= (2 Sorg ) /N 2 
[0 0 0 4] £ (1) ®£2^g3b*0tt (Sorg -S 

us) a. 7r>j^;usi#m#* i 'bS^P^?S^^T:- 
15«*."t?. *yt^-;m«wi-*soig 

tw«k y „- Tt- y s^A«WB# Sorg © o *rz<Dii$mm 



-Sus) (1) 

T?*£ -l i: %W«i:-r«ll*a l I3t£©lj^Pl*& 

nt*s 5 ] mm^ifrt* y tenant* s org © 

#*X BB6««dBMH»^«:fflVNTTBB* (1) KUfc** 
-Sus) (1) 
[000 1] 

UfeH«8Bl^»i t»OT? 

**. 

[0002] 

^^©shi^lji^u m#©M^i^ttti^ip]±^ 

IKBflk® J: 5 fcB^Blfi*©#»fciSV vr I*. ES5^©# 

«t*«wsci^»f-rs^^*y, ^©BB#©^tttg% 

IrI±$ -tt* iB^Daii^'sr^^ t» © k «c o T v ^S. 

[0 0 0 3] c©Si^$n^|©e.*>, v^»«mtB8JH 
MSi: UTti. «IAimiM¥ 2 -i078-§-{r^$n§ «fc 5 
«^ MiB«KDS8Jg«^©iiil»»# ^)^±)Vmm^ 

kV^5) Sorg t, 

-Sus) (1) 

^-tSusli. 2<^7c(r@a«^n^iii^(r^UT^y^ 
MB*WS*Sorg t«fibB«i:-*"*N5UxN« (NfcW 
US) ©iIvh'J^^t>^S»v^^ (v^« 

(2) 

v ^AWRtt^ S sp, «AJiaifc«*oSWb*«ftJ»J&:3iy 
SWl k*A^i^«l!SS|j$n^ft!a^«WS^ Sproc^ 
^Swk*ST?#S. 
[0 0 0 5] mii^BS60-193482^ 4$BB¥ 

2-120985-8-, ^3p3 -502975-t^trfi. m^JXntr 

®HR7hU^«»C>4e«d»lkit7^%tt)tU -© 
vx* rt©7»" y S^-MWMT-tCot ^T04«Jc« a * * 
Titt (3) CLfc^otSlO, milB^; (l) Jrtj^s 
^l)l^!t/3?:^©^ila 2 Cfe#L^t-©k UTTIS^ 



9#Hi§¥9-9 14 2 1 



a 2 = {22 (Sorg -Smean) 
(tztz U S meanli^gcffi vt. ^ ©£i®lil<D;* U S^- 

[0007] 

®&ff^-sorg <Dffimiz.mt^zmwmf3^^ # 
x&bntzxmmmE-%izx\,^ximvi mm^-c 

[0008] *mw&±M2mmi~&*-te-$nt~&<Dx$> 

Sproc=Sorg +$ X (Sorg - 

^^■ft^sus^*^ mfe(Dmm®.0*m\<^x±£tt 

( 1 ) K Lfc**o fc&IS^fc^Mfi^^frfcl % 

a 2 = {22 (Sorg —Smean) 

S meanli, C © v^.^ rt^jggiKE);* U -»;MS0fi-§- 
Sorg <D¥-im*m.-f. ) ^fWBo 2 **6B$f::£££ 

^c^m^tai^-i-tr ^x^mibiimzm Lx^mit 
wim^*&£>. sememe*. zow-mibrntm^ 

[0 0 11] ICT; XVlSj-JVWim-^Sorg <D#>r 

Sus= (2 Sorg ) /N 2 

jmimmm^i^x, 

®s: (4) izzk-t±o^m.Bmm<D®m (ma^p^jx 

S' =o 2 mean= (2 a 2 )/ 
1 ffl (#J*.t£ p £| x q ©iB^ v h U 

^t>^7^^rt) <D®iS^&#ttf^fi<D*^to 2 
med ^©f^ta 2 med *&BWm<D{Em&t 

Lxfem-tztm. 

C/c 5£ (5) Sfctt (6) (rs^E-^n^HHI? 
[00 13] 



[0006] 
2 ) / (m • n) (3) 

[0009] 

(i. tis^ (i) <^-radBi«!a^*JW*ssawRR/3 % 
m{r7j-u^;Hiiiim#sorg fflMictt^Lfct© 

»%fflJS!j LT. «fc »J &i&%mm&*&Z*>(DX3bZ>. 
[0 0 10] 
-Sus) (1) 

T, s£ (1) «rJ:*SjdHft!a%l(rt-«)*:$y£oT» *D 

^wsi^m-g-sorg o>mm.o 2 %Tia^ o) «ru 

2 ) / (m • n) (3) 

?m-% S us il & ^£(Drt V S/VVVW&m-t S org *S 

^tswim^<n¥-*%§.*mM-r?>t><Dx&v^ ^ (2) 

[00 12] 

(2) 

qtT«)®igvh>;^^* i C3^:.5v^^rt) roiB^5:t»-g- 
t^^tSc{t©¥±&{aa 2 mean$:*(fe x Z\<D¥m@.o 2 mean 

(P • q) (4) 

mi) 

S' =S a-(S o0B)@B (5) 



S' =(S a®B)0B - S a 

[0 0 14] 
W-l] 



(6) 



( 4 ) 



«fBB¥9-9 14 2 1 



[0 0 15] &tf9*Q««:3iBl-«::i:**etS. 

[0 0 16] «e*s, ±IK— 7;*n$^-: ffi&tlt* Mx. 

zm^moH&mi c^mmm^^cm d-i 

I Vol.J75-D-II No. 7 P1170 ~1176 1992^7^) , 
fflj (MEDICAL IMAGING TECHNOLOGYfgVol. 12 No. 1 P59 

~66 1994^ 1^) (;iais$nxv^ i^t-, ^&3S3£ 

^dilation W^>3» £0® (5$ (7) fcitmi 
3 (A) . &Sfflfii£*/frfcU/c±m<Di|Btf>4'tf> 

(8) *jj:tfH3 (b) #b§) . a/jNfficD^cDm<cft 

*M£&grr3opening Zf->if) #PI 

(9) *?J:tfH3 (C) #bb) . g*ffi©8g£©mtr;B 
/.M«£g|g{rt€>closing {>?U—V^>#) (3$ (1 
0) *J,J;tf!a3 (D) &ffl 

[00 17] 
Q»2] 

di lation; Smor=S © B (7) 
erosion ;Smor=S0B (8) 
opening ; S mor=( S © B )© B (9) 
closing ; Smor=(S@B)©B (10) 
fc*!U S (i=B-7 * a Z-fc&XLmo 

[0018] z.<Do^mm<Dmmm^m. mmizts 

HZ*:-7*Ui;-ffiMtLXl&£. (5) \Zjfct*-7 

->#fmiz&3<.sm{tim&tz\*& (6) iztt? 
u-y^wmzmrn ymttsm*mm+ -s c t **? 

[0019] ^a-as*- mncommzftz>m& 

asnsra^) tummm^u^juDmmm^ mm 

[0 0 2 0] 0<Rl£. Mail^^ U^KJDBHtm-i-K 

fc^-ci*. mm mthWbX'jtb^mmmm 
iz&vzm®i:>mm<om\>^ tft-jni©^) «mvw» 



m*mm-$h<Di)Smkx$>z>. 
[0021] £tz±mmmn0i^ w-nimms-zt 

LXimm<D¥-m$. a 2 mean * fc»±4mffi®4«*ffi a 2 
med %ffl^S«^»*WA<iH2 (A) KS-fJ:^ ¥ 

02 (B) (r^TJ;5«r. ¥ra<tlil&*#a*it*1-SK 
[0 0 2 2] ^BjcDSj^DS^fi^ _hlB#3SHacDSj 

( i ) tz Ltzt><-o tzmmmzifcrwmgmwiz^ * 
tmsmm.0 timj&mf^titz^Si^-zf^t^mx 

[0023] Z. Z\"0±SPm(t^ett. L/TIi, 

(4) iz^-t^m&^tb^^mMta^-^ 
©tti&wmmm^iz^ ^xrnmwx? ^©^4 sme 

(MtBrnmrnE^iz-ox, ^x. m^mwMB^z^tz 
^-yauv-mmzm^tz, ^ (5) ttzit (6) 

zm^^zztfrxzz. 

[0 0 2 4] «cfc\ SdftT— yA't UTIi. ¥$ffiH{fl 
#«*/cl4*A«JWJ#«%ffl^*«^l4H2 (A) (I 

2 (B) (r^l-t,©?:, 3iffli-*Ci:*fre**. 
[0025] 

±x& (i) iz*ir3mmizt$ttz5mmieitmz 
xvvj-jimim-zsoTg o>$m.{mzffifistzt<D£ir 
z<Dx\i.%<, &mm?tizm)htitzimte*i<biz 

^(Dmm(Dmmo>m^mm^xw-mitu mz&me 
*z\(D¥mit$fttz&<Dim<mmfi£Lib?>z.£iz£ 



( 5 ) 



4WP9-9 142 1 



fmcmftfrhwfrmzm&mmt-th seesaw 

[0 0 2 6] &XZ(D&olzm&Ltz®l'bti:$miZXtf 
[00 2 7] 

wmzmtfctz t^commmmmoDmmcmmiz^ * 

[0028] mi ii^mm<ommm^m(Dm^.<Dmm 

mm*m-t*wi-Jimim-% omm sorg®, m. 
i&^mmmiizMm-r z> s us * d 

-/^^-r^lli:, tfU^AiiHitfi-ii-Sorg 

a 2 = {22 (Sorg — Smean) 
S' = o 2 mean= (2 a 2 ) / 
Sproc=Sorg +0x (Sorg - 
^V^^^Susti. 2Jfet;(r@BS$n/cli 

H§K*f UT;* U ^WSi^®-§- S org ft *>L«St i: 1" £ 

Sus= (2 Sorg ) /N 2 

[0 0 3 0] 5£ (1) <D&2W&m<DW. (Sorg -S 

us) (i. xvvj-immi^soTzfrhm^mmm. 

J&frT-fcS jjvjr S us ZffiM Ltz t, tDT**-5 

^-U^^Hi^M-i-Sorg <D?ibCD x je^ROAtft 

[0 0 3 1] S3ft-r— :/;H4liA* £ ttfcWfft 

[0 0 3 2] ^JI>*^S©^m>®»®a^1i(0#^(lO 

[0033] *r, m^oii^t^^^a^tr «k »j # 
[0034] □-y^7-<;^iiiiA*$n/c7j-'j 

^li^t-i-Sorg KftLT, miS3^Jx3tTC01i^V 
r-'J^^^^S^v^^ftlS^U ±IE5£ (2) IZ 
L^oT^V7.^m-^Sus5:^ CinfcWSt&tB 
#Si5(rai*i-5. 

[0035] &*b\ #<5rv** tunas* (2) £a*-r 



feiStU -tDSi^V h 'J ^7.F*3<DSj^(Dii^t#Sor 
g KovvrcDTsB^ (3) »rL/c**ofc#tHS0 a 

* * U 3. cd®^ v h u x ©i®^(DiB^-§- 
a 2 fro^T<DTfB5£ (4) KUfc*<oJWHRtto* © 
WHO 2 mean (JJKT, ¥»-fbB!IWg# S ' tv^wt 

Zhtztf'r v7.^«-t Susfc «k xmSkT—VMlis* h Hi 

tf^ntz^mmm^s' \zmf{std$mm&&, \z 
g^tTsas; (i) cu^*«oTBtMi*cgjdwa3i«: 

ffiUT^^lB^M#Sproc«:tfljbi-Sli!liSi»S 

i5t*ffi*.feflWc-e*5. 

[0 02 9] 
2 } / (m- n) (3) 
(P • q) (4) 
-Sus) (1) 

N?!|XNff (Nli^fSO £0/i<^V^.^rtcr^S-tSorg \Z 

(2) 

[0036] immm&gti2i*> *>js^-a«mi-9 

Sorg CMUt, aiSil:^i:lt^ffl^t$ 
(MAJim^Xn^J) OH^vhUi'^ft^U 3.0 
B^v h U ^^rt(D^:@i^cD®^-i-Sorg (rov^fD 
±IB^ (3) \Z\stztf^tzimM.o* ft^tibU w(D5r 

ttm*s-'<'c<Dmmiz^T'&\ &mm*m@x-m 
mttfzjmmmm****)* nhtitz<mtm®m 
tt*mi\fmwzxtrtz>. 

[0 0 3 7] ;:t\ mmm (*US^flHM») <d 

mmtz&tf ufejwt**« t ^ wfimt:^ 
mz^mv^ftozmms^xma&wma. 

[0 0 3 8] 04. Sfc^tfejiCCDf^fflftfifcl^Jl^ 
BJ-rSEIT-*5. i-^^*>#EI© (A) (C@^U/c30F?: 

(B) li (A) Ji^L^Si^ia^J^SDS^ (^>L« 

[0039] 13 4 {i^- V */1-)Vmmrr—* Sorg Hop 



&m¥-9-9 14 2 1 



[oo4o] cock ou.*v •zsj-jmmm^msrft 
[0041] ^flnaft»-** 4 A*«tifc¥»^si3 

iB*vhy^rt©dS«iiBfMI-t«rovNT, * (4) 

[0042] jutm eg 5 iz^tmwmmmifrh* 
% 9?>jx 9fji:R«ufc»^. iii 6 iz^m&ommi 

[0 0 4 3] ^x-7;W4l±A;b$^¥^b®f§tfI 
S' *^1-S{rU/c^oT^#<^-5J;e)CI^$n 

[0 0 4 4] d®J:3Cl/ci&£3*ife. ¥HKbBfl>fll 

[0045] Ba&H3«ti5& «flwasfe^e>A*s 

twfe;* U S org % jK-Jrv^iMt*- S us, 

aaMS»0KSc?t* (i) £Ufc*<oT*<;5^/Hi 
[0 0 4 6] ^ oy&mjmmm^ s procti, t^©* 

U S>*-AWM» S org Kfcf UTjB®£IHWa8&&# S 
usJ:UlSEVM»IHI«aaBaS4)- (Sorg -Sub) jW. 

x<D*5*nfm*m&am&K'D\.*-ci* x ®&z\<d 



[0047] z(D&oiz*mM&ffi&>mffl&mmz& 
m&mz<mnKuimMmm£.-tz><Dizm Ltmms 

[0 0 4 8] ;*£g^J&KfcWli¥?frfb#©13 
- (DB^v h U <?J^rt©®^<DiS^M# a 2 <D¥^iI o 

a 2 med S^abSC tlZ ^iX^mitfZ&CD^ TIE 
5S; (5) jfc^i (6) J^©®^ 

oVT¥^b1-£fc©&ai*tf>#5^ ^Srfflwa:: 

i: ^fc^-y * nis—m.mzm'K wmim 

at-TS^i. g3&^-:/;W:UT02 (B) tr^-f 

[0 04 9] 
DRl] 

S' =S e-(S a0B)@B (5) 
S' =(S j©B)0B -S a (6) 

[Erasofismfci&Bj] 

[01] ^BJ<Dffl^QS^«©^£D^^5:^-rW& 
:/Oy;?0 

[02] ¥?BMb«#S' fcjmj&tfttsn 

[s 3 ] =E-y * d v—mm^mu.wm *^-rm 
[04] mttspjB^^fe^jsj^y^x^ffoiWN^ 

[05] ^mmmm^wt^tzm-tm 

[06] ¥^b®^t#«:8fci^J(C^-r0 
[^F#©Si9l] 

11 D— 

12 £ttffi»*^» 

13 ¥?frf£3MS: 

14 ^-r-^U 

15 mrnrn^® 



(7) *§BB¥9-9 142 1 



mi) 



u 
o 

Ql 
CO— J 



lO. 



Ha* 

uvTEt 

» 



T 



o 
in 











\ 






11 















J* 

— s 

v 
K 

I 

D 




t 



( 8 ) 



*»H¥9-9 142 1 



A 



[02] 
(A) 




ftx> 



(A) 



(B) 



f{X) 



(C) 



(D) 



[0 3] 





9<H X Jt 9 >h 6 n 





[04] 

(A) 



1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1. 

1.0 1, 

1.0 1. 



0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0* 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 t.O 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 



7.0 



1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 t.O 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

(B) 



1.0 1.0 1.0 1 

1 
1 
1 



.0 1.0 1.0 1 
.0 1.0 1.0 1 
.0 1.0 1.0 



1.0 1.0 1.0 

1.0 1.0 1.0 

1.0 1.0 1.0 

1.0 1.0 1.0 

1.0 1.0 1.0 1 

1.0 1.0 1.0 1 

I.O 1.0 1.0 1 



[05] 

(A) 

0 1.0 1.0 1.0 1.0 1.0 1.0 LO 

0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0 1.0 1.0 1.0 1.0 l.fl 1.0 1.0 



1. 


8 


1.8 


1.8 


1.8 


1 


8 


t.O 


1.0 


1.0 


1. 


8 


1.8 


1.8 


1.8 


1 


8 


1.0 


1.0 


1.0 


1 


fl 


t 8 


1.8 


1 fl 


1 










1. 


B 


1.8 


1.8 


1.8 


1 


8 


1.0 


1.0 


1.0 


1. 


8 


1.8 


1.8 


1.8 


1 


8 


1.0 


1.0 


1.0 



0 1.0 t.O 1.0 1.0 1.0 1.0 1.0 
0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 



(B) 



I, 



( 9 ) 



WBfl¥9-9 14 2 1 



[06] 
(A) 




1.0 



i.08| T~i Tl Ti i.i i.i h> o» 1 1 . 05 



05||1.1 1.1 

1. 1 



OB 



OB 



1.15 1.15 1.15 1.15 1.15 



1.15 



1.15 
1. 15 
1.15 
1. 15 
1. 15 



1. 1 



1.2 
1. 2 
1.2 
1.2 
1. Z 



1. 15 



05 1.1 1.1 



1.2 1.2 1.2 1.2 1.2 



1.24 1.24 1. 24 1.24 1.24 
1.24 1.2* 1. 24 1.24 1.24 
1. 24 1.24 1. 24 1.24 1. 24 
1.24 1.24 1.24 1.24 1.24 
1. 24 1.24 1.24 1.24 1.24 



1.2 1.2 1.2 1.2 1.2 



h. 08 


|l.05 




1.1 1.1 


jl ■ OS 


1.15 


1.1 


1.06 


1.2 


1.15 


1.1 


M 


1.15 


1.1 


1.2 


1. 15 


1.1 


1.2 


1. 15 


1. 1 


1.2 


1. 15 


1.1 



1.15 



15 1.15 1. 15 1.15 1.15 



1.1 



1.1 1.1 



1.08 
1.05 



olTo5|i.o8 |i.i 1.1 i.i i.i i.i [ ToBpTos nr~ 
(B) 



) 



